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Abstract: In the beginning, from Tăietura Turcului, we made a backwards multiple intersection. We had 
as visas the following points from the support network of Cluj-Napoca. We have chosen this method because 
the points we had as visas they are unstationable and the station point is stationable. After finishing the 
measurements in field, the backwards multiple intersection and the polygonal route, the next step was the 
processing of the data’s from the measurement. For processing the data’s, we applied the matrix method for the 
backwards multiple intersection and for determining the provisional coordinates of the beginning point we used 
the baricentric procedure of the backwards intersection method. 
 
INTRODUCTION 
 
The purpose of this paper was the realization of a supported polygonal route with 
beginning-oriented visa, from Tăietura Turcului till the GPS point inside the University of 
Agricultural Science and Veterinary Medicine Cluj-Napoca. In order to realize this 
measurement, effectuated by us in April 2008, we used a Leica TCR805 series total station 
with accuracy of 5 seconds end the zoom lens 30x.  
 In the beginning, from Tăietura Turcului, we made a backwards multiple intersection. 
We had as visas the following points from the support network of Cluj-Napoca. We have 
chosen this method because the points we had as visas they are unstationable and the station 
point is stationable. After finishing the measurements in field, the backwards multiple 
intersection and the polygonal route, the next step was the processing of the data’s from the 
measurement. For processing the data’s, we applied the matrix method for the backwards 
multiple intersection and for determining the provisional coordinates of the beginning point 
we used the baricentric procedure of the backwards intersection method. 
 
MATERIALS AND METHODS 
 
For start, we calculated the provisional coordinates for 01 point used the backward 
intersection method, the baricentrice coordinates proceeding.  
To calculate the data for all points we used the following theoretic formulas: 
 
 
 
 
 
In the next table we showed the calculated data for all three sight points points. 
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Table 1 
Calculated data for all sight points 
Calculated data 
Point Hz V SD HD hr/hi XXX YYY 
St:  01     1.58   
Or: “SteluŃa” Farm 276.1675       
Hoia hill 276.1665   96.8572    586465.381 388398.377 
“SteluŃa” Farm   27.9088   97.1991    590449.220 391928.284 
Saint Mihail Cathedral 121.3203 101.9120    586578.187 392412.358 
TV relay 155.3025   96.1907    580295.650 396332.931 
We represent graphic all three sight points in Figure 1. 
 
                                                                                                                                     Figure 1 
 The sight points 
The calculus of the orientations is made with the mathematic formula below: 
 
 
In the Table 2 are the all the calculated orientations.      
                                       Table 2 
The orientations between points 
The orientations between DY DX DY/DX Teta 
Hoia hill   – 3529,907  – 3983,839    0,8860566 246,1586 “SteluŃa” 
Farm TV relay 4404,647  – 10153,570  – 0,4338028 173,9430 
TV relay 7934,554 – 6169,731 – 1,2860454 142,0754 
Hoia hill “SteluŃa” 
Farm 3529,907    3983,839    0,8860566   46,1586 
Hoia hill – 7934,554     6169,731 – 1,2860454 342,0754 
TV relay SteluŃa” 
Farm – 4404,647   10153,570 – 0,4338028 373,9430 
Next we calculate the coordinates for the 01 point (Table 3)                               
 Table 3 
The calculate coordinates of the 01 point 
POINT 01 COORDINATES 
1 120,8640 
2 151,7423 
3 127,3937 
47 95,9168 
215 72,2156 
Angles 
844 31,8676 
P47 1,911 
P215 1,240 Weights 
P844 0,347 
X                   587266,127 01 point coordinates 
Y                   390436,153 
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After we finished the provisory calculus of the coordinates for the 01 point, we start 
to calculate the definitive coordinates use the matrix resolution method.   
This method is represented graphic in next figure. 
 
Figure 2 
 The coordinates points with matrix resolution. 
The calculus of the orientations, with matrix resolution method, is made with 
mathematic formula below: 
 
Table 4 
The calculate orientations between 01 point end the other points 
The orientations between 
POINT DY DX DY/DX Teta 
Hoia hill –  2037,776 – 800,746 2,544848 276,164 
“SteluŃa” Farm 1492,131 3183,093 0,468768 27,9063 
Saint Mihail 
Cathedral 1976,205 – 687,940 – 2,872643 121,3262 
01 point 
TV relay 5896,778 – 6970,477 – 0,845965 155,2999 
To calculate the coefficient of the direction we use this mathematic formula: 
 
 
To calculate the distances we use the next mathematical formula: 
 
 
 
The results of the calculate distances between the 01 point end the other points are 
present in the Table 5.  
Table 5 
The distances between 01 point end the other points 
The distances between 
Hoia hill 2189,45757 
“SteluŃa” Farm 3515,47121 
Saint Mihail Cathedral 2092,52183 
01 point 
TV relay 9130,14445 
To calculate the coefficients of the direction we use these mathematic formulas below: 
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The results are in the next table.         
 Table 6 
The coefficients of the direction 
Coefficients of the direction 
a1 – 270,6223100     b1 – 106,3413400 
a2 76,8635212     b2 163,9692930 
a3 287,3242860     b3 – 100,0208000 
a4 45,0339621     b4 – 53,2337650 
[  ] 138,5994580    [  ] – 95,6266130 
Next are calculating the measured directions in the work area.  
 
Table 7 
The measured directions in the work area 
Point  Ri Zi Zm  l 
Hoia hill 276,1640 276,1665 – 0,0025 – 0,0004 276,1661 – 0,002075 
“SteluŃa” Farm 27,9063 27,9088 – 0,0025  27,9084 – 0,002075 
Saint Mihail 
Cathedral 121,3262 121,3203 0,0059  121,3199 0,006325 
St.01 
TV relay 155,2999 155,3025 – 0,0026  155,3021 – 0,002175 
[[  ]       0,000 
Ri – the measured directions in the work area; 
n  – the sight numbers; 
[ Zi ]  – suma de Zi; RiiZi −= θ ; 
n
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If we apply on it the 1 – 3 Schreiber, the system become like this: 
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The definitive coordinates are calculated by the mathematic formulas: 
X = X’ + ∆X0 
Y = Y’ + ∆Y0                                                                        
 
Table 8 
The definitive coordinates of the work area 
Definitive coordinates of the work area 
X Y 01 point 
587266,138 390436,143 
 
Based on the final coordinates for the 01 point we attain the polygonal support on two 
points, till the University of Agricultural Sciences end Veterinary Medicine Cluj-Napoca 
campus from Tǎietura Turcului. All the work it is represent graphic on the next figure.  
( ) lAAAX ×××= − *1*
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Figure 3 
 Polygonal support on two points from Tǎietura Turcului till the University of 
Agricultural Sciences end Veterinary Medicine Cluj-Napoca campus. 
 
After all the area end laboratory work it can be showed the results of the coordinates of 
the polygonal course ends, in the next table.  
Table 9 
Coordinates of the polygonal course ends 
Coordinates of the polygonal course ends 
Point X Y 
01 587266,13 390436,143 
10 – GPS 585592,769 390963,405 
Table 10 
Coordinates of the polygonal course ends 
Pt. Coordonate provizorii Corectii Coordonate finale 
St. Sight 
Orientati
on 
Horizontal 
distance X' Y' X Y X Y 
Pt. 
1 2 173,9918 1173,4030 586189,302 390902,296 0,0778 –0,0255 58618,380 390902,271 02 
2 163,0973 169,1940 586047,747 390994,971 0,0890 –0,0292 58604,836 390994,942 2 
88,4501 92,8740 586064,504 391086,321 0,0952 –0,0313 586064,599 391086,290 3 
209,9547 43,0850 586021,945 391079,611 0,0981 –0,0322 586022,043 391079,579 4 
123,1465 165,2450 585963,179 391234,054 0,1090 –0,0358 585963,288 391234,018 5 
243,5281 201,2510 585807,166 391106,925 0,1224 –0,0402 585807,289 391106,884 6 
294,4491 51,5520 585802,677 391055,568 0,1258 –0,0413 585802,803 391055,527 7 
178,2184 106,3520 585702,489 391091,250 0,1328 –0,0436 585702,622 391091,207 8 
252,5309 106,0210 585630,560 391013,362 0,1399 –0,0459 585630,700 391013,316 9 
0 258,6250 62,6900 585592,625 390963,452 0,1440 –0,0473 585592,769 390963,405 10 
Total course lenght 2171,6670       
Total error on X – 0,144      
Total error on Y 0,047      
Unitary error on X – 0,000066321      
Unitary error on Y 0,000021771        
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